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Introduction. Health information is one of the most common searches on the Internet. Literature 
supports that, in general, health information readily available to Internet consumers is not 
accurate, lacks plain language for ease of understanding, and does not incorporate behavior-
change theoretical frameworks. The purpose of this study was to evaluate each of these 
components. Method. Three keywords, “physical activity,” “exercise,” and “fitness,” were 
entered into four popular search engines: Google, Bing, and Yahoo. The first 5 result pages were 
considered, totaling a sample of 493 websites. After exclusionary criteria, 102 websites were 
reviewed and analyzed with guidance from ACSM recommendations, federal government plain 
language criteria guided by President Obama’s Plain Writing Act of 2010, and Extended Parallel 
Process variables. Results. Accuracy was poor, plain language adherence was moderate, and only 
EPPM variable self-efficacy was well represented. Accuracy varied by keyword, as “exercise” 
resulted in more accurate websites. Adherence to clear and concise language criteria, also referred 
to as language ease, varied by keyword. Choosing “physical activity” yielded less websites with 
low adherence, and “fitness” yielded less websites with moderate/high adherence. Also, language 
ease varied by website type. Commercial websites yielded more websites with low adherence. 
Finally, websites with moderate/high accuracy were more likely to yield websites incorporating 
efficacy and language ease criteria.  
Discussion. It is encouraging that the majority of accurate websites were able to incorporate both 
efficacy and plain language criteria, specifically those representing clear and concise language as 
language ease. However, a great deal of attention should be paid to the inaccuracy of physical 
activity recommendations, moderate plain language levels, and incomplete inclusion of behavior 






CHAPTER 1. INTRODUCTION 
1.1   Introduction 
 Physical activity is, “any body movement that works your muscles and requires more 
energy than resting” (National Institutes of Health [NIH], 2011, para. 1). The U.S. Department of 
Health and Human Services (USDHHS; 2008) described physical activity as any bodily 
movement that enhances health, and can be categorized as either baseline or health-enhancing. 
People who engage in only baseline physical activity, or light-intensity movement required for 
daily tasks, are considered physically inactive. In contrast, those who engage in moderate or 
vigorous physical activity, as recommended by the 2008 Physical Activity Guidelines for 
Americans, levels receive additional health benefits (USDHHS, 2008). Those who meet national 
guidelines experience health promoting results and reduce the risk of adverse health conditions 
(NIH, 2011).   
 Physical inactivity negatively impacts an individual’s quality of life and is a predictor of 
premature mortality (Warburton, Nicol, & Bredin, 2006).  Physical activity can reduce the risk of 
developing the leading causes of death and disability in the nation: (a) cardiovascular disease, the 
leading cause of death and disability accounting for every 1 in 4 deaths, and (b) type II diabetes, 
affecting more than 8% of Americans and is expected to affect every 1 in 3 adults by year 2050, 
and (c) obesity, about 36% of adults and 18% of adolescents aged 12-19 are classified as obese 
based on body mass index (BMI) from the Centers for Disease Control and Prevention (CDC) 
formula defined as, weight (lbs) / [height (in)]
 2
 x 70 (CDC, 2011a, 2011b, 2012, 2013a, 2013b, 
2013c).  
 Over the past 2 decades, Healthy People 2010 and 2020 have identified the need to 
increase the number of Americans who engage in physical activity to improve overall health, 
fitness, and quality of life (CDC, 2013d). Although 1 in 4 Americans are considered physically 
inactive, a greater proportion (80%) do not meet national guidelines for aerobic and muscle 
strengthening activities (Healthy People, 2013). According to the Centers for Disease Control and 






Americans under the federal poverty line and those who have low educational attainment report 
not meeting guidelines more often than their counterparts. Based on gender and race/ethnicity, 
males (52.1%) report meeting guidelines more often than females, and non-Hispanic Whites 
(22.8%) report meeting guidelines more often than Blacks (17.3%) and Hispanics (14.4%). 
Furthermore, research indicated as age increases, physical activity decreases; 42% of 6- to 11-
year olds reported meeting national guidelines compared to 10% of 16 to 19 year olds (NIH, 
2011).  
 Various programs and initiatives have been established to reduce sedentary behavior and 
increase the number of individuals residing in the U.S. to meet the established national guidelines. 
Many physical activity programs and information have traditionally reached viewers by means of 
television or in person efforts. Due to an exponential increase in technology and the number of 
U.S. residents who can be reached on the Internet, a great number of physical activity programs 
and information channels are available online (Davies, Spence, Vandelanotte, Caperchione, & 
Mummery, 2012; Mehta & Sharma, 2011).  
 
1.2   Seeking Health Information on the Internet 
 Internet access in the U.S. has increased over time, and continues to surge among all ages 
with the help of mobile capabilities (Zickuhr & Smith, 2012). According to Zickuhr and Smith 
(2012), adults considered “online” increased from 1995 (10%) to 2011 (78%); 95% of teenagers 
reported being online in 2011. Also, in 2013, about 87% of all U.S. residents reported having a 
mobile device and 56% used it to access the Internet (Brenner, 2013). As utilizing a search engine 
is one of the most popular online activities U.S. residents engage in on a daily basis, health 
information, especially physical activity, is one of the most common searches (Fox & Fallows, 
2003; Fox, 2005; Fox, 2011; Purcell, 2011). About half of the U.S. population has searched for 
health information, and 15% did so with a mobile device (Fox, 2011). Due to its popularity, the 
amount of health information online continues to increase (Fox & Fallows, 2003; Koch-Weser, 
Bradshaw, Gualtieri, & Gallagher, 2010; Madden & Fox, 2006). For example, in 2006, a Google 
keyword search of “health” resulted in more than 600 million results (Bonnar-Kidd, Black, 
Mattson, & Coster, 2009). Today, in 2013, the same Google keyword search resulted in over 3.52 
billion results.  
 The primary reason individuals seek health information on the Internet is to learn about a 
specific condition or behavior. In a study by Powell, Inglis, Ronnie, and Large (2011), 






better understanding of healthcare provider’s instructions, and felt their question wasn’t important 
enough to ask the healthcare provider.  Furthermore, these participants believed that seeking 
health information online was more convenient, unlimited, and assured anonymity.  Other studies 
reported that individuals seek health information online because they perceive it as being of 
quality, reliable, and are interested in obtaining information rather than receiving feedback about 
a health condition or question (Ivanitskaya, O’Boyle, & Casey, 2011; McMullan , 2006; Skinner, 
Biscope, Poland, & Goldberg, 2003).  
 Unfortunately, since Internet sources are not regulated, research suggests that an 
abundance of health information online is inaccurate, misleading, above typical reading grade 
level, and could lead to potential detrimental health outcomes if the Internet user is not cautioned 
(Berland et al., 2001; Bodie & Dutta, 2008; Bonnar-Kidd et al., 2009; Crocco, Villasis-Keever, & 
Jadad, 2002; Eysenbach, Powell, Kuss, & Sa, 2002; Hargittai, 2010; Morahan-Martin, 2004; 
Rudd, 2007).  Currently, the Food and Drug Administration has published tips on the Internet to 
help online information seekers to evaluate the quality of a health information website (Food and 
Drug Administration [FDA], 2013). Website type and source has been identified as primary 
indicators of website information accuracy, but recent studies have reported that government 
websites are less accurate than commercial, education, network, and organization website types, 
especially for physical activity recommendations (Bonnar-Kidd et al., 2009; Okamura, Bernstein, 
& Fidler, 2002).  In 2012, the U.S. government implemented an agency web improvement 
initiative to improve website content and customer service (U.S. General Services Administration, 
2013).  Unless website content has been updated to ensure accuracy, this is extremely problematic 
if individuals perceive themselves to be accessing accurate health information according to 
website type.  
 As the digital divide is narrowing, more non-traditional Internet users are accessing the 
Internet, and seeking health-related information.  According to Fox and Fallows (2003), women, 
middle-aged adults, college graduates, and individuals living with a chronic condition are more 
likely to access the Internet and seek health information.  However, due to recent federal 
initiatives and low-cost Internet services, Internet is more accessible to vulnerable subpopulations, 
who are older-aged adults and households with low socioeconomic status (Federal 
Communications Commission, n.d.; Wynne & Cooper, 2007).  As members of these vulnerable 
subgroups reported rarely meeting physical activity recommendations, they also experienced a 
disproportional burden of preventable associated diseases and conditions such as obesity, 






questioned whether members of these vulnerable subpopulations are accessing information that is 
accurate and easily comprehendible in order to effectively carry out a recommended behavior, 
such as physical activity.  
 
1.3   eHealth Literacy, Plain Language, & Language Ease of Physical Activity Websites 
 eHealth literacy is defined as, “the ability to seek, find, understand, and appraise health 
information from electronic sources and apply the knowledge gained to addressing or solving a 
health problem” (Norman & Skinner, 2006, para. 7).  It is comprised of two non-mutually 
exclusive types, analytic and context-specific, which consist of six dimensions of literacy: 
traditional, information, media, health, computer, and scientific (Norman & Skinner, 2006).  
Proficiency in each literacy level is essential, and can impact the extent that a health information 
seeker identifies, understands, and carries out recommendations based on website information.  
 The level of health literacy, a dimension of eHealth literacy, among Americans measured 
by the National Center for Educational Statistics in 2003 (NCES; 2006a) reported that more than 
a quarter of the U.S. population is at the basic (29%) or below basic (14%) health literacy level; 
with vulnerable populations most commonly at these levels. Measurement criteria for, “…below 
basic indicates no more than the most simple and concrete literacy skills” (NCES, 2006b, 
“Overview of the Literacy Levels,” para. 1). Further, “basic indicates skills necessary to perform 
simple and everyday literacy activities” (NCES, 2006b, “Overview of the Literacy Levels,” para. 
2). As individuals with “basic” or “below basic” health literacy have previously reported not 
accessing health information on the Internet, this is probably due to the fact that the Internet was 
not easily accessible one decade ago.  Now with more Internet access, vulnerable subpopulations, 
especially those who reported experiencing a chronic debilitating illness, report significantly 
lower eHealth literacy than their counterparts (Neter & Brainin, 2012).  
 eHealth literacy is an important aspect to consider when examining accuracy of health 
informational websites, especially because different search engines and keywords generate a 
variety of results that are not consistent among one another.  Spink, Jansen, Blakely, and 
Koshman (2006), reported that high trafficked and major search engines produced inconsistent 
and varying first page results based on keyword used.  This result is concerning as a number of 
studies reported seeking out health information relevant to their search purpose and questions is 
extremely difficult, even for those individuals who are considered having sensitive, or low, 
eHealth literacy (Berland et al., 2001; Skinner et al., 2003; Stellefson et al., 2011).  Mackert, 






were identified as having low levels of health literacy and asked questions about the type of 
websites they rely on, how website quality is judged, and what makes a website easier to navigate. 
Participants reported that as they were more likely to examine Wikipedia websites than 
government sources, they reviewed other websites only if information was short, simple, included 
a search bar, or was presented in “layman’s” terms.  This is consistent with reports of Internet 
users reading less than 20% of information presented on websites, as they are more likely to scan 
to determine relevance and reading ease (Nielson, 2008).  
 Based on the Plain Writing Act of 2010 enacted by President Obama, the Affordable 
Care Act and Healthy People 2020 objectives, federal initiatives and agencies are required to 
provide, "clear Government communication that the public can understand and use,” and provide 
recommendations and guidelines for non-government agencies to apply to websites and health-
related information (Plain Language Action and Information Network [PLAIN], n.d.).  Since 
individuals who seek out health information do so in order to manage, treat and learn more about 
a specific condition or disease, research suggests that information should be presented in a logical 
structure, useable and easily understood (Fox & Fallows, 2003; Nasser et al., 2012; Wallace et al., 
2006). In addition to these standards, PLAIN (n.d.) presents criteria and recommendations on 
concepts of keeping information clear and concise. Because of this, it can be assumed that 
language ease, or clarity and conciseness of information, is the most essential and central 
component of plain language. Regardless, it is unknown the extent that these guidelines (e.g., 
general plain language criteria, language ease criteria for clear and concise language) are being 
utilized by website developers for health information, such as physical activity.  
 
1.4   The Extended Parallel Process Model 
 Although access to accurate and understandable information is a prerequisite to change 
behavior, knowledge alone is not sufficient to adopt and maintain health behaviors (Ryan, 2009). 
As health promoting behavior change interventions are readily available through the internet 
(Lustria et al., 2013), health informational websites are most commonly found, considered 
influential and often predictive of next steps for health-related behaviors and outreach (Rice, 
2006). However, research supports that, in general, health information websites’ purpose is to 
only provide insight and knowledge about a topic; this is because the presentation of this 
information is most often not guided by theory or focused on behavior change methods (Evers et 






 Behavior change theories, prominently utilized in public health and health 
communication disciplines, have informed the development of interventions for a number of 
modifiable health behaviors. Theoretically guided interventions for health behaviors, such as 
physical activity, have shown to be more effective in regards to adoption and maintenance of 
desired behaviors in comparison to non-theoretically guided interventions (Rothman, 2004; Webb, 
Sniehotta, & Michie, 2010). General health informational websites, however, are less likely to 
incorporate a theoretical basis into the development and presentation of information (Bonnar-
Kidd et al., 2009; Doshi, Patrick, Sallis, & Calfas, 2003). The lack of theoretical guidance creates 
the potential for less control of variability and inconsistency, as well as the potential for physical 
or mental harm; especially if the information is inaccurate or presented with complex language 
(Benigeri & Pluye, 2003; Crocco et al., 2002; Risk & Peterson, 2002).  
 The Extended Parallel Process Model (EPPM) incorporates a fear appeal process to 
persuade and motivate health information consumers to change their behavior; typically through 
appraisals of two essential constructs that predict behavior reaction upon health information 
delivery (Witte, 1992). The model assumes four constructs that result in three different potential 
responses of health information consumers. The four constructs include: (a) perceived severity, 
(b) perceived susceptibility, (c), self-efficacy, and (d) response-efficacy. Upon reviewing health 
information, Witte (1992) states that perceived threat, composed of perceived severity and 
perceived susceptibility, is appraised by consumers first. Efficacy, composed of self-efficacy and 
response-efficacy, is appraised after. A combination of both appraisals lead to three potential 
response outcomes: disregard (no response), maladaptive (fear control), or adaptive (danger 
control). Ultimately, the goal of incorporating EPPM is to promote and strategically persuade 
high perceived threat and high perceived efficacy for an adaptive response, or desirable behavior 
change.  
 Although a number of studies have examined the extent that intrapersonal behavior 
change theories are represented in physical activity interventions (Doshi et al., 2003; Neville et al., 
2003), research examining the application of EPPM guided physical activity information on 
typical websites is lacking (Bonnar-Kidd et al., 2009; Hatchell, Bassett-Gunter, Clarke, Kimura, 
& Latimer-Cheung, 2013). This is surprising as physical activity messages, guided by EPPM 
framework, have predicted engagement in physical activity among information consumers 
(Hatchell et al., 2013). This is the first study conducted since 2006 to re-examine the extent to 







1.5   Research Questions 
The purpose of this study aimed to answer six questions: (1) What is the accuracy, according to 
ACSM recommendations (Garber et al., 2011) of information presented on physical activity 
websites?; 2) What is the adherence of plain language criteria, as mandated by President Obama’s 
Plain Writing Act of 2010 (PLAIN, n.d.) on physical activity informational websites?; (3) What is 
the level of Extended Parallel Process Model variable inclusion (Witte, 1992) on physical activity 
informational websites?; (4) Do accuracy levels vary by keyword, website type, and search 
engine?; (5) Does adherence to plain language criteria vary by keywords, website type, and 
search engine?; and (6) Are accurate websites are more likely to adhere to plain language criteria 









CHAPTER 2. METHOD 
2.1   Sample 
 A sample of physical activity informational websites (n = 102) were compiled after 
completing basic keyword searches of “exercise,” “physical activity,” and “fitness” on three 
popular search engines: Google, Yahoo, and Bing. Two trained website reviewers independently 
rated websites, which led to a total observation number of 102.  
 
2.2   Procedures 
2.2.1 Search Engine Selection 
 According to Purcell, Brenner, and Rainie (2012), the rate Americans use search engines 
has increased from 2002 (52%) to 2012 (73%). It is reported that Google is Internet users’ most 
popular search engine choice (Purcell et al., 2012), and has been verified by measuring session 
duration and click hits (Goutam & Dwivedi, 2011). A report by Nielson (2010), found that 65.1% 
of searches are completed through Google, 13.9% through MSN/Bing, and 13.1% thorough 
Yahoo. Due to their popularity, Google, Bing, and Yahoo were used to collect the sample for this 
study.   
2.2.2 Keyword Selection 
 According to Fox and Fallows (2003), the three most common keywords used by search 
engine to find information about physical activity were “exercise,” “fitness,” and “physical 
activity.” Since nearly a decade has passed since Fox and Fallows’ report, a ranking conducted in 
2013 through a keyword tracker program, Word Tracker, verified the most commonly used 
search engine keywords used by consumers to gain physical activity information. These included, 
fitness (121,210 total searches), exercise (99,802 total searches), and physical activity (12,492 
total searches). Therefore, fitness, exercise, and physical activity were three keywords used to 






2.2.3 Website Selection 
 One at a time, each keyword (fitness, exercise, physical activity) was entered into each 
search engine (Google, Yahoo, and Bing). This search yielded a total of 1,629,000,000 websites; 
684 million (Google), 506 million (Bing), and 439 million (Yahoo). Similar to the procedure 
conducted by Bonnar and colleagues (2006), initially only the first three pages were considered 
for the study sample. This procedure is justified because users typically do not search beyond the 
first 10 or 20 hits of a search engine’s results (Eysenbach & Kohler, 2002; Spink, 2003). 
However, to gain a more thorough sample of websites available to a typical user, websites 
presented on the first five pages were considered for the final sample, before exclusionary criteria 
were applied.  
 Upon compilation of websites from each keyword and search engine, a total of 493 
websites were gathered (Appendix H). Again, procedures conducted by Bonnar and colleagues 
(2009) were used.  Websites were excluded from the study sample if they met at least one of the 
following exclusionary criteria: (a) do not provide general information about physical activity, (b) 
only purpose is to market physical activity products, (c) require registration to review any part of 
the website, (d) require a fee to review the website or gain more information about physical 
activity, (e) not written in English, (f) sport-specific physical activity information (e.g., zumba, 
bodybuilding), (g) physical activity information for special populations (e.g., patients with 
chronic disease, patients undergoing rehabilitation, consumers 65 or older, children, adolescents), 
(h) only provided physical activity information by displaying links to other websites and sources, 
and (i) presented information in a social media channel, such as personal blog and Facebook.   
 
2.2.4 Rater Training 
 Two undergraduate students majoring in public health and one Master of Public Health 
student were selected as website raters. The student was required to attend 2 one-hour training 
sessions to ensure inter-rater reliability of website assessments with the results from a second 
rater. The first session consisted of a pre-test (Appendix A) about raters’ knowledge of the study, 
physical activity recommendations (Garber et al., 2011), EPPM variables (Witte, 1992), and plain 
language criteria (PLAIN, n.d.). Rater 1 scored 100%, Rater 2 scored 0%, and Rater 3 scored 0%. 
The remainder of the training consisted of reviewing all three assessments, and an activity where 







assessment. Upon completion and discussion, 100% agreement was reached. All raters were 
given three physical activity brochures (AICR, 2014) and three copies of each assessment to 
independently rate over a period of one week.  
 After 1 week, the raters met again and completed a post-test (Appendix A). Rater 1 
scored 100%, Rater 2 scored 83%, and Rater 3 scored 83%. All ratings from the three brochures 
were reviewed.  Based on the criterion referenced method, with a goal of 90% agreement, 
discussion between raters led to a 100% agreement.  
 
2.2.5 Data Collection 
 Each website URL was copied and pasted to the website demographic form (Appendix 
B). Before providing the demographic form and assessments to the website raters, the researcher 
reviewed all websites, recorded WebPages where information was found, and rated them. To 
ensure that the website raters would review identical information, each recorded webpage was 
copied and pasted to the corresponding website demographic form. Website raters were given 4 
weeks to complete the assessments.  
 All website raters were instructed to not only review and score the websites based on the 
provided web pages, but also provide phrases, sentences, and examples. While the phrases, 
sentences or examples were not analyzed, it provided justification for each score selection to 
ensure the control of two biases: (a) systematic bias where the rater simply selects a score to 
complete the assessments without thoroughly examining material, and (b) response bias where 
the rater’s score selection was accurate and based on appropriate concepts.   
 
2.3   Measures 
  Three assessment documents were developed to record information from each sampled 
website. The first assessment document (Appendix B) collected demographic information about 
each website, such as hosting organization or author, URL, and exclusionary criteria. Following 
each website demographic form, the following assessments were used to measure each website’s 
(a) accuracy of physical activity recommendations, (b) inclusion of EPPM variables, and (c) plain 
language criteria.  Each assessment measure is explained below.  
 
2.3.1 Accuracy 
 Accuracy was defined as physical activity recommendations from the American College 







scale (Appendix D) was developed to assess inclusion of four sub-items: (a) cardio-respiratory 
aerobic exercise (total score = 6), (b) muscular strength/resistance exercise (total score = 4), (c) 
flexibility (total score = 5), and (d) neuromotor activities (total score = 2). Each criteria in each 
sub-item was coded either Yes = 1 or No = 0, leading to a total website score (maximum of 17).   
 Cardio-respiratory aerobic exercise was categorized as moderate and vigorous in regards 
to frequency, duration and intensity. Moderate cardio-respiratory exercise was recommended as 
moderate-intensity activities (e.g. brisk walking, gardening) at least 5 days/week, 30 minutes/day, 
or 150 minutes total. Moderate intensity was also recommended by an activity that causes a slight 
raise in heart rate, shortness of breath, or 64%-76% maximum heart rate. Vigorous cardio-
respiratory exercise was noted as vigorous-intensity activities (e.g., jogging, swimming) at least 3 
days/week, 20 minutes/day or 75 minutes total. Vigorous intensity was also recommended by an 
activity that causes a great increase in heart rate, inability to carry on a conversation, or 77%-95% 
maximum heart rate.  
 Muscular strength/resistance exercise was defined by frequency, sets and repetitions, one-
repetition maximal intensity, and resting time. Muscular strength/resistance exercises of each 
major muscle group should be completed 2-3 days /week. Each exercise should consist of 2-4 sets 
and 8-12 repetitions at an individual’s one repetition maximal intensity of 60%-70%. A resting 
time of 1-3 minutes between each exercise was recommended.  
 Flexibility/stretching exercise was noted as frequency, duration, intensity, time, and 
condition. Flexibility exercises should be completed at least 2-3 days/week. Each stretch should 
be completed 2-4 times/session, be held for 10-30 seconds, with tightness or slight discomfort. It 
was recommended to complete flexibility exercises when the muscles are warm, or after light 
aerobic exercise or external warming mechanisms.  
 Neuromotor exercise was defined as engagement of activities that improve coordination, 
balance, agility, and proprioceptive abilities through frequency and duration. Neuromotor 
exercises should be completed at least 2-3 days/week and at least 20-30 minutes/session.  
 In 2008, the USDHHS (2008), issued the 2008 Physical Activity Guidelines for 
Americans. These guidelines are only consistent with ACSM in regards to the weekly amount of 
moderate and vigorous cardio-respiratory fitness. Although the USDHHS guidelines were put 
into place to, “…provide information and guidance on the types and amounts of physical activity 







are much more comprehensive, encompass total physical fitness, and were developed to prevent 
the occurrence of injury and promote or maintain health. Therefore, ACSM recommendations 
were used to guide physical activity recommendations in this study.   
 Accuracy data were analyzed two ways: (a) summing scores for each variable (e.g., 
cardio-respiratory exercise, muscular strength, flexibility, neuromotor exercise), and (b) summing 
all scores together for a total accuracy score (maximum score = 17). Possible summative scores 
on this scale were from 0-17. Two cut-off scores were set based on the mean total score of 4.5: 
(a) 0-5, low accuracy and (b) 6-17, moderate/high accuracy. 
 
2.3.2 EPPM  
 A dichotomous rating scale (Appendix E) to assess the inclusion of EPPM (Witte, 1992) 
variables was adapted from Bonnar-Kidd and colleagues (2009). Each variable, if present, 
received a Yes = 1 or No = 0 score. Three scores were obtained from the assessment: (a) 
perceived threat, combined perceived severity and perceived susceptibility (scale score = 2), (b) 
perceived efficacy, self-efficacy and response-efficacy (scale score = 2), and (c) a total score 
(maximum score = 4), perceived threat and perceived efficacy combined. 
 Data were analyzed two ways: (a) summing scores for each variable to gain a perceived 
threat and perceived efficacy score (e.g., perceived severity and perceived susceptibility, total 
score = 2, and self-efficacy and response efficacy, total score = 2), and (b) summing scores for a 
total EPPM score (maximum score = 4). 
 
2.3.3 Plain Language 
 A dichotomous rating (Appendix F) and coding (Appendix G) scale was developed to 
measure the inclusion of plain language criteria (PLAIN, n.d.) recommended and supported by 
President Obama’s Plain Writing Act of 2010. These principles are recommended for all website 
developers, but are mandated for federal websites. All sub-item criteria received either Yes = 1 or 
No = 0. Four scores were obtained from the assessment: (a) format and structure (total score = 4), 
(b) use of graphics and multimedia (total score = 1), and (c) language ease (total score = 8), 
composed of clear language (total score = 3) and concise language (total score = 6).  
 Format and structure was defined based on four criteria: (a) title, must be located at the 
top of each webpage and consist of less than 70 characters, (b) number of headings, there must 







be informative and reflect parallelism, and (d) typography, key words or phrases should be put 
into text box, bolded, highlighted or italicized, and the body of webpage text should have font 
consistent with the title.    
 Use of graphics and multimedia was defined based on one criterion: (a) enhanced text 
through the use of graphics and multimedia, including “if then” summary tables, videos, images, 
or step-by-step suggestions for engaging in physical activity.  
 Language ease was defined based on clear language and concise language sub-items.  
Clear language was defined based on six criteria: (a) active voice, each webpage must consist of 
less than 50% of passive sentences, (b) pronoun use, each webpage must refer to itself as “we” or 
the reader as “you,” (c) common vocabulary use, guided by “simple word selections” suggested 
by the Plain Language Action and Information Network (PLAIN, n.d.), (d) consistent use of 
keyword(s) on each webpage, (e) limited acronym use, or the absence of acronyms or less than 3 
defined acronyms on each page, and (f) inclusion of relevant and descriptive hyperlinks. Concise 
language was defined based on 3 criteria: (a) simple/short sentences, all sentences on each 
webpage must be 25 words or less, (b) webpage word count, each webpage should contain 110 
words or less, and (c) short paragraph length, each paragraph should have less than 8 sentences 
and less than 250 words.  
 Data for the overall plain language assessment was analyzed two ways: (a) summing 
scores for each variable (e.g. structure and format, concise language, clear language, graphics and 
multimedia), and (b) summing all scores together for a total plain language score (maximum 
score = 17). Two cut-off scores were set based on a deviated mean score of 5: (a) 0-4, low and (b) 
5-15, moderate/high. The total possible score on this scale was 15.  
 Data for the language ease portion, comprised of clear and concise language sub-items 
from the overall plain language assessment, was analyzed one way: (1) summing all scores for a 
total score of language ease (maximum score = 9). Two cut-off scores were set based on the mean 
total score 3.96: (a) 0-4, low and (b) 5-9, moderate/high.  
 
2.4   Pilot Test 
 A pilot test was conducted to determine the appropriateness of physical activity 
recommendation and plain language criteria assessments. The pilot test was conducted through 
the use of Google search engine. The first five website hits of keyword search “physical activity” 







 Results revealed piloted sample websites presented inaccurate physical activity 
recommendations according to ACSM standards, moderately adhered to plain language criteria 
standards, and in regards to EPPM, websites consistently included perceived efficacy variables 
and inconsistently included perceived threat variables. Low accuracy website scores were 
between1 and 5, and moderate/high accuracy website scores were between 6 and 7. In regards to 
adhering to plain language criteria, website scores were between 4 and 10. When examining 
EPPM variable inclusion, all nine websites included both self-efficacy and response-efficacy on 
website content, and five websites included both perceived severity and perceived susceptibility.  
Based on the results of the pilot test and ease of completion, there were no changes made to 
assessments.  
 
2.5   Data Analyses 
2.5.1 Inter-Rater Reliability 
 Inter-rater reliability was conducted by two methods: (a) percentage agreement and (b) 
Cronbach alpha. The percentage of agreement was calculated by summing the total number of 
similarly coded cases and dividing that sum by the actual total number of cases. Cronbach alpha 
and inter-item correlations were identified for each assessment by using the scale reliability 
analysis tool in SPSS 22.0 (IBM Corp., 2013).   
 
2.5.2 Study Analyses 
 Research questions 1, 2, and 3 were analyzed through descriptive statistics and 
frequencies. Research questions 4-6 were completed through cross-tabulations and chi-squared 
analyses. An alpha level set at .05 was used as cutoff for significance for all analyses, conducted 
















CHAPTER 3.  RESULTS 
  3.1   Initial Analyses 
3.1.1 Power Estimate 
Power estimates were approximated for comparisons of means and/or percentages at an 
alpha-level of .05. Total sample size was 102 and group sizes for comparisons varied from nearly 
equal (e.g., a ratio of 1:1 or group sizes of 52 to 50) to a ratio of about 5:1 (e.g., 82 to 20). For an 
effect size of d = 1.0 (Cohen, 1988), power was in excess of 98% for all observed ratios of group 
sizes.  For a moderate effect size of (about) d = 0.67, power was from 91.5% for equal group 
sizes to 78.3% for unequal group sizes in a ratio of 5:1, which is still acceptable because 80% is 
usually used as the acceptable standard. Power for a medium effect size of d = 0.5 was at 70.6% 
for equal group sizes and was only ~54% for group sizes in a ratio of 5:1. Results in these 
instances should be interpreted more cautiously.  
 
3.1.2 Inter-Rater Reliability 
 The percentage of agreement and Cronbach (1951) alpha levels between two raters for 
each assessment indicated strong inter-rater reliability: (a) accuracy of physical activity 
information, 92.84% and α = .90, (b) inclusion of EPPM variables, 92.07% and α = .91, and (c) 
adherence to plain language criteria, 92.90% and α = .92.   
 
3.2   Main Analyses 
3.2.1 Website Characteristics 
 A total sample consisting of 493 websites was included in the study for analyses.  
Approximately 50% of the websites were considered duplicates, meaning the website was 
retrieved from keywords and search engines at least twice. Seven percent of websites were selling 
exercise related products (e.g., workout gear, nutrition supplements) or memberships for fitness 







 disease patients, children, older adults). Three percent were geared toward organizational report 
systems, such as policy departments of city council offices or national headquarters providing 
reports to improve physical activity in a specific population or specific area, and about 2% 
provided links to academic journals with scientific peer-reviewed papers. Table 1 provides further 
frequencies of lower values. 
 
Table 1 
Frequencies and Percentages of Excluded Websites by Characteristics  
 Note. All percentages were rounded to the nearest hundredth.  
Characteristics f % 
Total 493 100.0 
Duplicates 247 50.10 
Special populations 35   7.10 
Selling (memberships, products, etc.) 35   7.10 
Program Development 13   2.64 
Academic journals 9   1.83 
Irrelevant 9   1.83 
Definitions 8   1.62 
Registration required 7   1.42 
Linked to other websites 6   1.22 
Social media 6   1.22 
Sport specific 4   0.81 
Dead link 3   0.61 
Exercise for animals (e.g. dogs) 2   0.41 
Health Professional Information 1   0.20 
Not in English 1   0.20 







Of those websites included in the study for analysis, 59% were “.com” websites, 23% 
were “.gov/.us/.int” websites, and 18% were “.org/.net/.edu.” Interestingly, the proportion of 
website types varied according to search engine used.  However, the proportion of website types 
yielded by each keyword and search engine is not statistically significant. Table 2 provides 
frequencies of website type according to keyword and search engine used. 
 
Table 2 
Percentage of Websites According to Keyword and Search Engine 
Variable       .com .gov/.us/.int .org/.net/.edu 
Keyword 
    Physical Activity 50.0 25.0 25.0 
    Exercise 61.3 19.4 19.4 
    Fitness 63.3 26.7 10.0 
Search Engine 
    Google 59.0 23.0 18.0 
    Bing 57.1 23.2 19.6 
    Yahoo 54.0 26.0 20.0 
Note. n = 102. 
 
3.3   Research Questions 
3.3.1 Research Question 1 
 How accurate is information presented on physical activity informational websites 
according to ACSM recommendations (Garber et al., 2011)? Table 3 provides further frequencies 
of accuracy for each accuracy sub item (e.g., moderate cardio-respiratory exercise, vigorous 
cardio-respiratory exercise, muscular strength/resistance, flexibility, neuromotor exercise). 
Results from a descriptive analysis, not presented in Table 3, suggested that 26.5% of websites 
had moderate/high accuracy and 73.5% had low accuracy. The accuracy score mean was 4.44 and 
the median was 4.0; both categorized as low accuracy.  Out of a total of 17, the highest score for 
website accuracy was 15, obtained by 2% of the websites.  The lowest total score was 0, obtained 
by 4.9% of websites. Approximately 19% of websites accurately provided complete moderate 
cardio-respiratory aerobic exercise recommendations, and 8% of websites accurately provided 







accurately provided complete muscle strengthening/resistance information.  Only 6.9% of 
websites provided completely accurate flexibility recommendations, and 4.9% provided 
completely accurate neuromotor exercise recommendations.   
 
Table 3 
 Percentage of Websites Scoring “Yes” to Physical Activity Accuracy Sub Item Criteria 
 Note. n = 102. 
 
3.3.2 Research Question 2 
 Do physical activity websites adhere to plain language criteria, specifically clear and 
concise language, enacted according to President Obama’s Plain Writing Act of 2010 (PLAIN, 
2014)?  Table 4 provides frequencies of high and low adherence for each plain language subscale 
item. Results from a descriptive analysis, not presented in Table 4, indicate that the highest plain 
language adherence score, out of a total score of 15, achieved by 2.9% of websites, was 10. The 
lowest plain language adherence score, achieved by 1.2% of websites, was 2. The mean score was 
6.5 and the median was 7; both categorized as moderate adherence.  
 
Table 4 
Percentage of Websites Adhering to Plain Language Sub Item Criteria 
Adherence Format  Concise language Clear language Graphics 
High adherence 24.5 2.0 43.1 63.7 
Low adherence 75.5 98.0 56.9 36.3 
Note: n = 102. 
 
Criteria Moderate Vigorous Muscle Flexibility Neuromotor 
Frequency 33.3 15.7 24.5 20.6 8.8 
Duration 80.4 54.9 n/a 23.5 4.9 
Intensity 52.0 38.2 0.0 24.5 n/a 
Time n/a n/a n/a 11.8 n/a 
Sets/repetitions n/a n/a 16.7 n/a n/a 
Resting time n/a n/a 2.0 n/a n/a 







Table 5 provides frequencies of adherence of each criterion for clear and concise. Further 
descriptive analyses, not presented in Table 5, indicate that 34.3% of websites were categorized 
as low and 65.7% as high. Scores, out of a total of 9, were from 1 (6.9%) to 7 (1.0%). The mean 
was 3.9 and median was 4; both in the moderate/high clarity level. 
 
Table 5 
Percentage of Websites Scoring “Yes” to Clear and Concise Sub Item Criteria 
Sub-item and criteria Adherence 
Concise language  
    Sentences less than 25 words   2.0 
    Webpage limit is 110 words   0.0 
    Paragraphs less than 8 sentences 76.5 
Clear language      
    Active voice  55.9 
    Consistent pronoun use  82.4 
    Basic and simple vocabulary   2.9 
    Keyword found on each webpage 61.8 
    Defined or limited acronym use 47.1 
    Relevant and defined hyperlinks 71.6 
Note. n = 102. 
 
3.3.3 Research Question 3 
 Do websites present physical activity information according to EPPM construct message 
designs (Witte, 1992)? Results from a descriptive analysis indicated that total EPPM score, 
perceived threat and perceived efficacy combined, were from 0 (1%) to 4 (25.5%) with a mean 
score of 2.6 and median of 2.  According to frequencies based on perceived threat subscale, 
30.4% websites included both perceived susceptibility and perceived severity of physical 
inactivity, while 47.1% displayed an absence of both perceived threat variables. Approximately 
47% of websites included perceived severity and 37% included perceived susceptibility.  
According to frequencies based on perceived efficacy subscale, 83.3% websites included both 
self-efficacy and response-efficacy of engaging in physical activity, and 1.0% displayed an 
absence of perceived efficacy variables. Approximately, 86% of websites included self-efficacy 







3.3.4 Research Question 4 
Does accuracy of physical activity informational websites vary by (a) website type, (b) 
keyword, and (c) search engine?  
As seen in Table 6, a great proportion of websites presented low accuracy of physical 
activity recommendations. When examining the relationship between accuracy of information 
and website type, a non-significant association was computed with Fisher’s Exact statistic,  
p = .081.   
 
Table 6 
Percentage of Website Accuracy Level by Website Type 
Level .com .gov/.us./.int .org/.edu/.net 
Moderate/high  25.9  13.0  42.9  
Low 74.1  87.0  57.1 
Note. n = 102. 
 
 As seen in Table 7, a significant association was found between “exercise” keyword 
presence/absence and accuracy with Fisher’s Exact statistic, p = .022. Non-significant 
associations were found based on Fisher’s Exact statistics with presence/absence of keywords 
“fitness” (p = .354) and “physical activity” (p = .259).  
 
Table 7 




Present        Absent 
Exercise 
Present       Absent 
Fitness 
Present         Absent 
Moderate/High     8.8              17.6       20.6 *           5.9 32.4              23.1 
Low   35.3              38.2       37.3             36.3 67.6              76.9 
Note. n = 102. 
*p < .05, two-tailed. 
 
 A frequency computation indicated that Google search engine provided the greatest 
proportion of websites (76.5%) with low accuracy, and Yahoo search engine provided the 







significant relationship, according to Fisher’s Exact statistics, between accuracy and search 
engine Google (p = .352), Yahoo (p = .198), and Bing (p = .754).  
 
3.3.5 Research Question 5 
Does adherence to plain language and clarity criteria, on physical activity informational 
websites vary by (a) website type, (b) keyword, and (c) search engine? 
 A greater proportion of “.gov/.us/.int” websites (95.7%) adhered to plain language 
guidelines at the moderate/high level than “.com” (87.9%) or “.org/.edu/.net” (85.7%). This 
relationship was non-significant, χ2 (2, 102) = 1.357, p = .51. There was, however, a significant 
association between clear and concise language, or clarity, and website type, χ2 (2, 102) = 9.449, 
p = .009. As seen in Table 8, a statistically greater percentage of “.com” websites (46.55%) had 
low adherence to clear and concise language criteria, compared with “.org/.edu/.net” (23.81%) 
and “.gov/.us/.int” (13.04%) 
 
Table 8 
Percentage of Websites Adhering to Clear and Concise Language by Website Type 
Adherence .com .gov/.us./.int .org/.edu/.net 
Moderate/High 53.45  86.96  76.19 
Low 46.55*  13.04  23.81 
Note. n = 102. 
* p < .05, two-tailed. 
 
 A non-significant relationship was computed between plain language criteria and 
keyword “physical activity” (p = .339), “exercise” (p = .113), or “fitness” (p = .200). When 
examining clarity and keywords, a significant association was computed by Fisher’s Exact 
Statistic for “physical activity” keyword presence/absence (p = .035) and “fitness” keyword 
presence/absence (p = .000).  As seen in Table 9, the presence of keyword “fitness” yielded a 
significantly lower proportion (15.7%) of websites with moderate/high clarity, compared with 
those websites yielded with its absence (50%).   Also, the presence of keyword “physical 
activity” yielded a significantly lower proportion (9.8%) of websites with low clarity, compared 
with those websites yielded with its absence (24.5%). 
Non-significant relationships were computed for search engine and plain language 








Percentage of Websites Adhering to Clear and Concise Language by Keyword 
 
Adherence 
  Physical Activity 
Present         Absent 
          Exercise 
Present       Absent 
Fitness 
Present         Absent 
Moderate/High   34.3            31.4  30.4            35.3    15.7**            50.0 
Low     9.8*          24.5  11.8            22.5    20.6                13.7 
Note. n = 102. 
*p < .05, two-tailed. **p < .001, two-tailed.   
 
3.3.6 Research Question 6 
A non-significant relationship was computed when examining adherence to plain 
language criteria and inclusion of perceived efficacy based on low website accuracy (p =1.00) or 
moderate/high website accuracy (p =.495). However, according to a Fisher’s Exact statistic seen 
in Table 10, a significant relationship was computed for the high/moderate clarity with perceived 
efficacy and accuracy of websites. As shown in Table 10, a significant finding was computed 
with websites containing moderate/high accuracy (p = .018), but not low accuracy (p = .745).  
Non-significant associations were computed when perceived threat was substituted for perceived 
efficacy.   
 
Table 10 
Inclusion of EPPM Variables and Language Ease by Moderate/High Accuracy Levels 
  95% CI 
 
Variable  
         Fisher’s Exact OR 95% CI 
Efficacy 
    Low   .74 1.42   [0.41, 4.90] 
    Moderate/high  .01* 0.64   [0.41, 0.99] 
Threat    
    Low  1.00 0.91   [0.33, 2.57] 
    Moderate/high  .08 0.17   [0.26, 1.14] 
Note. OR = odds ratio; CI = confidence interval. 







CHAPTER 4. DISCUSSION 
4.1  Results 
 The results of this study suggest that physical activity informational websites present 
Internet consumers with recommendations reflecting low accuracy.  Such low levels of accuracy 
may be attributed to websites’ incomplete and inconsistent information. For example, in relation 
to inconsistent muscle strength/resistance exercise recommendations, a number of websites 
inconsistently presented sets and repetitions exceeding ACSM recommendations on various 
WebPages. One website, for example, recommended 10-15 repetitions on one webpage, but 
recommended a lower number of repetitions on a different linking webpage. Additionally, since 
websites often referred to flexibility and neuromotor exercises interchangeably (e.g., yoga and 
stretching or flexibility), it was difficult to distinguish between the two criterion and identify 
recommendations specific to each. In regard to incomplete recommendations contributing to the 
low accuracy score, websites referred to muscle strength/resistance exercise intensity with weight 
in pounds, rather than one maximal repetition (RM). These findings are suggestive of the 
inconsistencies in language and presentation of material that have the potential to frustrate and 
even confuse a typical Internet consumer who is seeking to begin improving their general fitness 
and health (Arora et al., 2008; Brashers, Goldsmith, & Hsieh, 2002; Ybarra & Suman, 2006).   
 In addition to generally poor accuracy, results suggest that accuracy does not vary by 
search engine or website type. This is extremely concerning for Internet health consumers, as the 
results suggest that websites sponsored by the most reputable sources and leaders in physical 
activity policy and education (e.g., governmental sources, educational institutions) provide 
recommendations with similar accuracy as commercial websites. This similar accuracy is, of 
course, generally low. Therefore, regardless of website source, Internet consumers are likely to 
identify inaccurate, incomplete, and inconsistent results.  
 Results also suggest that accuracy of websites varies by the keywords used to conduct an 
Internet search.  Particularly, when an Internet consumer conducts a search with the presence of 







moderate/high accuracy than if keyword “exercise” was not used. Although the presence or 
absence of keywords “physical activity” and “fitness” did not yield differences in website 
accuracy, Internet consumers commonly use each of these keywords to conduct internet searches 
(Fox & Fallows, 2003) and would define each keyword as interchangeable, although all three 
keywords are related but distinct from one another (Caspersen, Powell, & Christenson, 1985). 
This finding suggests a need for consistency of accuracy and consideration of keywords when 
planning to disseminate information to Internet consumers.  
 The second major aim of this study led to the result that websites moderately adhere to 
plain language criteria recommended by the federal government (PLAIN, n.d.). Adherence to 
language criteria among websites was poorest in regards to the formatting and structure of 
website content. However, adherence was greatest when considering the combination of physical 
activity instruction with multimedia outlets (e.g., videos, images) that ultimately enhanced the 
understanding of instruction, primarily through step-by-step instruction. When considering 
language ease, a component of plain language comprised of clear language and concise language 
criteria, adherence was also moderate. However, when examining language ease sub-items, 
results suggested that adherence to concise language was extremely poor among selected websites.  
Such poor adherence may be due to strict criterion for limited word count in each sentence and 
webpage. These findings suggest that while adherence is moderate, there is a great deal of work 
to be done on websites to improve formatting and structure of website content, as well as the 
concise nature of language.   
 In addition to moderate adherence to plain language and language ease criteria, findings 
in this study suggest that plain language criteria do not vary by website type. However, language 
ease, or conciseness and clarity, did vary by website type. Results found that a significantly lower 
proportion of commercial website sources provide moderate/high levels of language ease 
compared to website sources from government or organizations, education institutions, and 
networks. Although government website sources provided the greatest proportion of websites 
with moderate/high adherence to language ease, this was not significantly different than 
organizational, educational, or network website sources. Therefore, Internet consumers seeking 
physical activity recommendations presented in a clear and concise manner should consider not 
reviewing commercial website sources.   
 Further, results suggest that although adherence to plain language or language ease 
criteria does not vary by search engine, the clarity and conciseness of information does vary by 







“physical activity,” he or she will find significantly less websites with language characterized as 
having low clarity and conciseness. This finding is in comparison with websites yielded from 
searches from other keywords, “fitness” and “exercise.” Additionally, when considering keyword 
“fitness,” Internet consumers will retrieve significantly less websites with language characterized 
as having moderate/high clarity and conciseness. Again, this finding is compared with those 
websites yielded from searches from other keywords, “exercise” and “physical activity.”   
Therefore, in order to retrieve the greatest amount of websites with physical activity 
recommendations presented with moderate/high clear and concise language, an Internet consumer 
should refrain from using keyword “fitness.”   
 The third major aim of this study was to consider inclusion of EPPM variables, which led 
to the result that perceived efficacy was most often incorporated into physical activity 
informational websites. The variables comprising perceived threat, however, were less often 
incorporated and were completely absent from almost half of the websites included in this study.  
Therefore, this study suggests that, instead of leading Internet consumers to believe physical 
inactivity is severe and reinforcing a sense of susceptibility, website are most often presenting 
positive aspects of physical activity and providing images, videos, and stories to show consumers 
how “simple” and “easy” it is to engage in regular physical activity to improve health and 
wellness. Therefore, according to EPPM variables, information presented on these websites is not 
likely to persuade a consumer to engage in physical activity because it does not have the potential 
to evoke an emotion of threat.   
 Finally, due to debates about the efficiency and effectiveness of plain language criteria, 
this study aimed to examine the relationship between accuracy of physical activity informational 
websites and the ability to incorporate plain language and perceived efficacy. A key finding of 
this study is that a significant relationship between accuracy, language ease, and efficacy is only 
apparent when websites are categorized as having moderate/high accuracy. In fact, over half of 
the websites with moderate/high accuracy (59.26%) presented information with complete efficacy 
and adherence to language ease criteria (e.g., clear language and concise language). With that 
being said, the overarching plain language criteria, including formatting and structural criteria, 
did not result in a significant relationship with efficacy or accuracy. These findings shed light on 
current debates surrounding the ability to design a website that presents accurate information 







(Kimble, 1994; Stableford & Mettger, 2007). This finding is important for policy makers and 
website developers, as the ability to present accurate physical activity information with language 
ease and efficacy is possible and feasible.   
 
4.2  Theoretical Implications 
 Results from this study call attention to educational efforts geared for website developers, 
the health educators providing information to those website developers, and health information 
consumers seeking physical activity recommendations on the Internet. The results of this study 
suggest that website developers are incorporating health communication and behavior change 
theoretical constructs to physical activity informational websites, but may not be adhering to a 
model or theory in its entirety. For example, perceived efficacy was well represented among 
websites in this study, unlike perceived threat. However, for this reason, according to the EPPM, 
the vast majority of websites would not induce a possibility of changing behavior among an 
Internet consumer, primarily due to the low proportioned websites including perceived threat.  
This study, however, did not measure the saturation or potential of tailoring for each EPPM 
variable presented among each website. According to Brengman, Wauters, Macharis, and 
Mairesse (2010), health information consumers have varying thresholds for threat and efficacy.  
Therefore, simply presenting information that meets criteria for self-efficacy or response-efficacy 
may target a priority audience, but may not be relevant to everyone in that audience. Regardless, 
fear appeal models are still suggested to be effective in increasing physical activity, as well as 
other positive health behaviors, among a priority audience and should still be considered for 
future interventions and website development procedures (Brengman et al., 2010; Bonnar-Kidd et 
al., 2009; Witte & Allen, 2000). 
 
4.3   Limitations 
 Approximately 80% of websites were excluded from this initial website study sample, 
bringing caution to the ability to generalize the results of this study.  For example, a typical 
Internet consumer would not take the time to sift through results in order to determine 
exclusionary criteria applied to this study. Therefore, it may be difficult to generalize results to all 
websites providing physical activity recommendations. Also, the plain language criteria 
assessment was not designed to consider the intricate criteria, primarily due to the complex nature 
of plain language. The complete and extensive list of plain language criteria provided by federal 







plain language criterion for formatting and structure is to ensure each webpage provides an 
“inverted triangle” format. Since this is an advanced method of writing, typically in the discipline 
of journalism, it would have been difficult for this study’s raters to identify without adequate and 
specialized training.  
 
4.4   Future Research 
 Future efforts to better understand the type of physical activity informational websites a 
typical Internet user would access should take into account that Internet consumers are not well 
crafted in keyword selection.  For example, Internet consumers tend to enter phrases or questions 
into search engines, not just keywords. This means that the combination of all three keywords, or 
absolutely none of the keywords, examined in this study could be entered into one Internet search 
at one point or another.  By conducting focus groups or interviews with a random sample of 
Internet consumers, emerging themes could provide a better sense of search engine behavior that 
leads to the review of websites that may or may not be accurate, presented with language ease, 
and EPPM variables.  
 Further, it would be beneficial for future research to examine whether accurate 
information presented in combination of theoretical frameworks, such as EPPM, and language 
ease standards are actually increasing the number of consumers engaging in the desired behavior.  
For example, when accurate information is presented with language ease standards, is the 
information easy to understand and is there a common understanding that is accurate?  Also, if 
these recommendations are easy to understand and presented according to variables of theoretical 
frameworks, are health information consumers actually carrying out the behavior in the way it 
was intended by website developers?   
 Other additional research could examine the differences between accuracy and language 
ease according to websites that either tailor or target health information consumers based on a 
variety of demographics (e.g. age, chronic disease, eHealth literacy level) and perceptions (e.g. 
threshold for perceived threat and perceived efficacy).  In addition, the extent to which health 
communication theoretical frameworks are used in combination with websites that either tailor or 
target health information would be beneficial. For example, are chat rooms with peers or 
organization/government website sponsored programs more likely to provide accurate 








4.5   Conclusion 
 In sum, the results of this study suggest that physical activity informational websites 
present a poor level of accuracy and moderate adherence to plain language and language ease 
criteria.  Although physical activity informational websites commonly present sense of perceived 
efficacy for Internet consumers to engage in the behavior by highlighting how easy, simple, and 
beneficial physical activity is, they rarely highlight the negative aspects of not engaging in the 
behavior which is an unfortunate reality among most U.S. occupants.  However, on a positive 
note, the majority of physical activity websites characterized as having moderate/high accuracy 
did present recommendations in a clear and concise manner while incorporating a sense of 
efficacy to boost Internet consumers’ confidence in their ability to engage in the behavior.  
Unfortunately, since the majority of websites present low levels of accuracy with only moderate 
adherence to plain language, website developers and health promotion professionals have a great 
deal of work ahead of them to ensure that all Internet consumers are able to access websites with 
accurate physical activity recommendations, find and understand those recommendations, and 
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Website URL  
Search engine  
Keyword  
Result #  
Website title  
Website author  
Date/time retrieved  
Country of origin  
Subject #  





Does this website meet 
exclusionary criteria?  Check all 
that apply: 
Provides information about general physical 
activity__ 
Developed 
by .com, .gov, .org, .edu, .ca, .int, .uk, .net __ 









Rating Scale for Accuracy of Physical Activity Content for Adults 18-64 
 
Moderate Cardio-Respiratory Fitness Yes (1) No (0) If No, Specify 
Frequency (at least 5 days/week)    
Duration (30 minutes/day for a total of 150 minutes/week; 
can be accumulated in 10 minute increments) 
 
   
Intensity (recommended by types of activities or heart 
rate) 
 
   
Vigorous Cardio-Respiratory Fitness Yes (1) No (0) If No, Specify 
Frequency (at least 3 days/week)    
Duration (20 minutes/day for a total of 75 minutes/week)    
Intensity (recommended by types of activities or heart 
rate) 
 
   
Muscular/Resistance Exercise Yes (1) No (0) If No, Specify 
Frequency (2-3 days/week with non-consecutive muscle 
group sessions) 
 
   
One Repetition Maximal (RM) at 60-70%  
 
   
Set and Repetition (2-4 sets of 8-12 repetitions) 
 
   
Resting Time (1-3 minutes between each set) 
 
   
Flexibility Exercise Yes (1) No (0) If No, Specify 
Frequency (at least 2-3 days/week) 
 
   
Duration (10-30 seconds/stretch for each muscle-tendon 
units (total of 9)) 
   
Intensity (hold to tightness or slight discomfort)    
Time (2-4 times/stretch) 
 
   
Condition (when muscle is warm – stretch after light 
aerobic activity) 
   
Neuromotor Exercise Yes (1) No (0) If No, Specify 
Frequency (at least 2-3 days per week) 
 
   
Time (at least20-30 minutes per day) 
 
   


















Website clearly states 
at least: 




aerobic fitness  
If (a) frequency is not 
recommended, or  
(b) frequency is less 
than 5 days/week.  
If (a) not mentioned 
by website, state “not 
recommended,” or  
(b) report frequency 
indicated on website.  
Duration (30 
minutes each 
session for a 








Website clearly states 
at least: 
(a) 30 minutes each 
session, or  
(b)150 minutes/week, 
or  
(c) at least 10 minute 
increments can be 
accumulated to satisfy 
recommendation. 
If (a) time is not 
recommended, or 
(b) less than 150 
minutes/week, or 
(c) less than 30 
minutes each session, 
or  
(d) the option of at 
least s10 minute 
increments is not 
suggested. 
If (a) not mentioned 
by website, state “not 
recommended,” or 
(b) indicate the 






aerobic activity.  
Intensity 
(recommended 





Website clearly states:  
(a) moderate activity 
causes a slight raise in 
heart rate, lightly break 
a sweat, and shortness 
of breath with the 
ability to carry on a 
conversation, or 
(b) mentions activities 
such as walking fast, 
water aerobics, pushing 
a lawn mower, riding a 
bike, etc., or 
(b) 64%-76% of 
maximum heart rate. 
If (a) moderate 
intensity is not 
recommended, or 
(b) less than or greater 
than a slight increase 
in heart rate, light 
sweat, or shortness of 
breath with the ability 
to carry on a 
conversation, or  
(c) greater or less than 
64-76% maximum 












If (a) not mentioned 
on website, state “not 
recommended,” or  


























Website clearly states 
at least: 





If (a) frequency is not 
stated, or 
(b) frequency is less 
than 3 days/week.  
If (a) not mentioned 
by website, state “not 
recommended,” or  
(b) report frequency 
indicated on website. 
Duration (20 
minutes each 






Website clearly states 
at least: 
(a) 20 minutes each 
session, or 
(b) 75 minutes/week, or 
(c) at least 10 minute 
increments can be 
accumulated. 
If (a) time is not 
recommended, or 
(b) less than 75 
minutes/week, or 
(c) less than 20 
minutes, or 
(d) the option of at 
least 10 minute 
increments is not 
suggested.   
If (a) not mentioned 
by website, state “not 
recommended,” or 
(b) indicate the 
amount of time (in 
minutes) the website. 
Intensity 
(recommended 





 (a) vigorous activity 
causes a great increase 
in heart rate, breathing 
hard and fast, unable to 
speak without pausing 
for a breath, or, 
(b) mentions activities 
such as jogging, 
swimming, playing 
basketball, jumping 
rope, etc., or 
(b) 77-95% maximum 
heart rate. 
If (a) vigorous 
intensity is not 
recommended, or 
(b) less than or greater 
than breathing hard 
and fast, a great 
increase in heart rate, 
and inability to speak 
without pausing for a 
breath, or 
(c) greater or less than 
77-95% maximum 
heart rate.  
If (a) not mentioned 
on website, state “not 
recommended,” or  
(b) Indicate the 
intensity level 














 Engage in muscular 
exercise (strength or 
endurance) activities of 
major muscle groups 2-
3 times/week. 
If (a) frequency is not 
recommended, or 
(b) frequencies are less 
than or greater than 2-
3 per week 
If (a) not mentioned 
on website, state “not 
recommended,” or 










If (a) RM is not 
recommended, or (b) 
greater or less than 60-
70% is recommended.  
If (a) not mentioned 
on website, state “not 
recommended,” or 














Complete 2-4 sets with 
8-12 repetitions 
If (a) intensity is not 
recommended, or 
(b) only number of 
sets or number of 
repetitions are 
indicated, or 
(c) number of sets is 
greater or less than 2-
4, and number of 
repetitions is less than 
or greater than 8-12. 
 
If (a) not mentioned 
on website, state “not 
recommended,” or  
(b) indicate the 
number of sets and 
number of repetitions 





Website clearly states 
to rest 1-3 minutes 
between each set 
performed. 
If (a) rest period 
between sets is not 
recommended, or (b) 
amount of rest time 
between sets is greater 
or less than 1-3 
minutes.  
If (a) not mentioned 
on website, state “not 
recommended,” or  
(b) indicate the 
amount of time in 
minutes recommended 











Engage in flexibility or 
stretching exercises at 
least 2-3 times a week. 
If (a) not 
recommended, or  
(b) less than 2-3 times 
per week. 
If (a) not mentioned 
on website, state “not 
recommended,” or 
(b) indicate the 
number of times per 
week recommended to 
engage in stretching or 






Each stretch for each 
muscle tendon unit 
should be held for 10-
30 seconds 
If (a) not 
recommended, or 
(b) greater or less than 
10-30 seconds. 
If (a) not mentioned 
on website, state “not 
recommended,” or 








Allow a feeling of 
tightness or discomfort 
while holding stretch. 
If (a) not 
recommended, or 
(b) intensity of each 
stretch is anything 
other than relation to 
“tightness” or “slight 
discomfort.” 
If (a) not mentioned 









Website clearly states 
that each stretch should 
be repeated 2-4 times. 
If (a) not 
recommended, or 
(b) greater or less than 
2-4 times per stretch. 
If (a) not mentioned 
on website, state “not 
recommended,” or 
(b) indicate the 




















muscle is warm 





Website clearly states 
that 
stretching/flexibility 
exercises should be 
carried out when 
muscles are warm, or 
after light aerobic 
activity. 




appropriate is not 
stated, or 
(b) stretching and 
flexibility exercises 
can be carried out 
before light aerobic 
activity. 
If (a) not mentioned 
on website, state “not 
recommended,” or 
(b) indicate when 
















2-3 days/week.  
 
 
If (a) frequency is not 
recommended, or 
(b) greater or less than 
2-3 days per week. 
If (a) not mentioned 
on website, state “not 
recommended,” or  
(b) indicate number of 
times per week these 
activities are 
recommended to be 







Each session should 
last at least 20-30 
minutes. 
If (a) duration is not 
recommended, or 
(b) less than 20-30 
minutes per session. 
If (a) not mentioned 
on website, state “not 
recommended,” or 
(b) indicate the 
amount of time each 
session is 








Extended Parallel Process Model Rating Scale 
 
Category Definition Examples Yes(1) No(0) 
Severity “The magnitude of harm 
expected from a threat. The 
degree of physical, 
psychological or economic 
harm that can occur.” 
 
-Does the website portray 
physical inactivity as severe 
and serious? 
“Millions of Americans 
suffer from chronic 
illnesses that can be 
prevented or improved 
through regular physical 
activity.” 
  
Susceptibility “The likelihood that a threat 
will occur to a given person or 
audience.  The degree of 
vulnerability, personal 
relevance, or risk of 
experiencing a threat.” 
 
-Does the website portray to 
susceptibility to 
diseases/conditions associated 
with physical inactivity. 
“In 1993 study, 14% of 
all deaths in the U.S. 
were attributed to 
activity patterns and 
diet.  Another study 
linked sedentary 
lifestyles to 23% of 
deaths from major 
chronic diseases.” 
  
Subtotal (Perceived Threat)   
Self-Efficacy Message components 
suggesting the targeted 
audience’s ability to perform 
the recommended response (i.e. 
self-efficacy); characterizations 
of an individual’s ability to 
perform the desired behaviors. 
 
-Does the website include 
messages suggesting the 
behavior is easy and feasible? 
-Does the website emphasize 
individuals having tools/skills 
required to adopt a behavior? 
-Does the website portray 
people participating in physical 
activity? 
-Do images evoke positive 
affect? 
-Does text of the website 
verbally persuade people to 
believe they can be active? 
“It’s convenient, 
comfortable, and safe to 
work out at home.” 
 
“It’s easy to have short 
bouts of activity several 










The degree to which the 
recommended response 
effectively averts the threat 
from occurring.  Sometimes 
response efficacy is called 
“outcome expectations” (if you 
perform a certain behavior, 
what do you expect the 
outcome to be?) 
 
-Does the website portray that 
physical activity is effective at 
preventing CHD, obesity, and 
promotes appearance and self 
esteem? 
“Even among frail and 
very old adults, mobility 





activity has been shown 
to reduce the morbidity 
and mortality from many 
chronic diseases.” 
  






























































Format & Structure Yes (1) No (0) Comments 
Title (character length and content) 
 
   
Number of Headings 
 
   
Headings  
 





   
Format & Structure Subtotal ____/4 
Concise Language Yes (1) No (0)  
Simple, short sentences (less than 25 
words) 
 




Webpage word count (110 or less) 
 
   
Short paragraph length (less than 8 
sentences) 
 
   
Clear Language Yes (1) No (0) Comments 
Active voice (greater than 50%) 
 
   
Pronoun use (you, us, we, our) 
 
   
Common vocabulary use 
 
   
Keyword is used consistently throughout 
website 
 
   
Limited acronym use 
 
   
Hyperlinks are relevant and descriptive 
 
   
Concise & Clear Language Subtotal ____/9 
Use of Graphics Yes (1) No (0) Comments 
Text is enhanced through the use of 
graphics and multimedia.  
 
   
Graphics Subtotal ____/1 
 










Coding Instructions for Plain Language Criteria Assessment 
Format & 
Structure  




(a) Located at the top of 
webpage(s), and (b) 
consistent use of title 
throughout the webpage, and 





If title is not (a) located at 
the top of each webpage, 
or (b) title term not 
reflective of information 
throughout the webpage , 
or consists of 70 
characters or more. 
 
Example: If title states 
“physical activity,” but it 
is referred to fitness and 
physical activity 




On each webpage there are 
no more than 3 subheadings 
under each main topic 
heading or title. 
 
(The website main contain 
main topic hyperlinks that 
will direct you to other pages 
– do not count these 
hyperlinks as subheadings if 
directed to another page)   
There are more than 3 
subheadings under each 







more than 3 
subheadings
. 
Headings (a) Informative headings are 
used and (b) reflect 
parallelism – Are main 
headings and subheadings 
consistent with question-
phrases and verb-phrases? 
See example below: 
 
        Do I need to exercise? 
        How do I exercise? 
                 Warming up 
                 Stretching 
                 Training  
                 Cooling down 
                 Stretching 
       What if I can’t exercise? 
       Where can I get info? 
If (a) informative 
headings are not used, or 
(b) headings do not 
reflect parallelism – Main 
headings and subheadings 
are not consistent with 
question-phrases and 
verb-phrases.  See 
example below: 
 
       How do I exercise? 
               Training  
       How can I stretch? 





Typography  If (a) main or emphasized 
points are highlighted or 
If (a) main or emphasized 












bolded or italicized, or in a 
text box, and  
 
(b) subheadings, if used 
throughout a webpage, has 
font style consistent with 
main heading, and  
(c) bullets, if used 
throughout a webpage, are 




or bolded or italicized, or 
in a text box, or  
 
(b) information is 
underlined or put into 
CAPS format, or  
(c) subheadings, if used, 
has font style inconsistent 
with main heading, or (d) 
bullets, if used, have 
more than 2 styles. 





Yes (1)  No (0)  Comments  
Simple, short 
sentences  
Each sentence consists of 25 
words or less (count includes 
#’s and sentence is defined 
as a period.) 
At least one sentence 






count of 25 
words.  
Webpage word 
count (110 or less) 
Each webpage has a content 
word count of 110 or less.  
If a webpage has a 
content word count 




If (a) each paragraph is less 
than 8 sentences in length, 
and (b) less than 250 words 
in length 
 
Paragraphs are (a) longer 
than 8 sentences or (b) 





Clear Language  Yes (1)  No (0)  Comments  
Active voice  Any website content consists 
of less than 50% of passive 
sentences.  
 
Any website content 
consists of 50% or 
more passive 
sentences.  
Indicate % of 
passive sentences 
for each webpage 
provided.  
Pronoun use (you, 
us, we, our)  
If (a) website or source 
refers to itself, it does so in 
the form of “we,” or, (b) 
website refers to reader as 
“you.”  
 
If (a) pronouns “you” 
and “we” are not used 
to speak directly to the 
reader, or (b) “she”, 
“he,” “his,” “her” are 
used (unless referring 
to a narrative or 
personal story).  
Provide example 
of how the 
website refers to 









vocabulary use  
If (a) website content 
includes “layman” or “every 
day” terms, or (b) jargon is 
used, but a definition is 
provided. 
 
 See examples below: 
“accomplish” vs. “do” 
“utilize” vs. “use” 
“strategize” vs. “plan” 
 




See examples below: 
“relative intensity,” 
“absolute intensity,”  




Search keyword is 
consistently used 
throughout 
website content  
If keyword used to conduct 
the search is used throughout 
each webpage.  
If keyword used is (a) 
not included in each 
webpage 
Word used to 
substitute initial 
search keyword.  
Limited acronym 
use  
If (a) acronyms are not used, 
or (b) acronyms are used and 
initially introduced with a 
definition (e.g. FDA, HHS, 
e.g., or via), and (c) less than 




If (a) acronyms are 
initially introduced 
without a definition, or 
(b) 3 or more acronyms 
are used on the 
webpage.  
(a) Provide 
example of the 
acronym used 
without a 
definition, or (b) 






If (a) hyperlinks aren’t used 
in body of webpage content, 
or (b) hyperlinks are used 
and provides an accurate 
description of the content it 
directs the consumer to.  
 
If hyperlinks (a) are 
described as “click 
here,” or (b) links a 
consumer to a “dead 
link,” or (c) link that is 





If no, provide 
example of a 
hyperlink that is 
“dead” or 
inaccurate. 
Use of Graphics 
& Multimedia  
Yes (1)  No (0)  Comments  
Text is enhanced 
through the use of 
graphics  
If at least one of the 
following are used on the 
website (a) summary or 
comparison lists in “if then” 
format, (b) active-link 
multimedia videos, (c) 
images of intended audience 
engaging in physical activity, 
or (d) images outlining steps 
of physical activity, and at 
least one is relevant to 
corresponding information.  
If none of the following 
are used on the website 
(a), or the options are 
used but do not 
enhance understanding 




types used to 
enhance the 
understanding of 
content or briefly 
describe why 














www.choosemyplate.gov/physical-activity.html Google physical activity 
www.heart.org/HEARTORG/ Google physical activity 
www.nhlbi.nih.gov/health/ Google physical activity 
en.wikipedia.org/wiki/Physical_exercise Google physical activity 
www.cdc.gov/physicalactivity/  Google physical activity 
www.cdc.gov/physicalactivity/everyone/health/  Google physical activity 
www.cdc.gov/physicalactivity/ Google physical activity 
www.who.int/topics/physical_activity/en/  Google physical activity 
www.health.gov/paguidelines/  Google physical activity 
www.webmd.com/fitness-exercise/guide/ Google physical activity 
www.fitness.gov/  Google physical activity 
womenshealth.gov/publications/ Google physical activity 
www.nytimes.com/health/ Google physical activity 
www.healthypeople.gov/2020/topicsobjectives2020 Google physical activity 
www.physicalactivityplan.org/  Google physical activity 
www.journals.elsevier.com/ Google physical activity 
www.mayoclinic.org/exercise/art-20048389 Google physical activity 
www.ijbnpa.org/ Google physical activity 
www.aahperd.org/aapar/ Google physical activity 
www.hsph.harvard.edu/nutritionsource/ Google physical activity 
www.health.state.mn.us/physicalactivity/  Google physical activity 
www2.gsu.edu/~wwwfit/physicalactivity.html Google physical activity 
www.lung.org/lung-disease/lung-cancer/ Google physical activity 
www.naturalnews.com/physical_activity.html Google physical activity 
www.ncppa.org/ Google physical activity 
www.letsmove.gov/get-active  Google physical activity 
www.usatoday.com/ Google physical activity 







physicalactivity.com/ Google physical activity 
meridican.cvent.com/events/ Google physical activity 
http://meridican.cvent.com/ Google physical activity 
http://recsports.osu.edu/facilities/ Google physical activity 
https://sites.google.com/site/ Google physical activity 
http://activitycommission.com/ Google physical activity 
http://school.fueluptoplay60.com/ Google physical activity 
http://journals.humankinetics.com/apaq Google physical activity 
http://www.ncoa.org/improve-health/ Google physical activity 
http://www.cancer.net/navigating-cancer-care/ Google physical activity 
http://www.ncpad.org/ Google physical activity 
http://www.springer.com/medicine/ Google physical activity 
http://www.ispah.org/ Google physical activity 
https://www.coursera.org/course/nutritionforhealth Google physical activity 
http://www.sph.sc.edu/paph/ Google physical activity 
http://www.moveforwardpt.com/resources/ Google physical activity 
https://physicalactivity.com/ Google physical activity 
https://www.supertracker.usda.gov/default.aspx Google physical activity 
http://www.sciencedaily.com/articles/ Google physical activity 
http://www.ncpanbranch.com/ Google physical activity 
http://bipartisanpolicy.org/projects/ Google physical activity 
http://www.wvphysicalactivity.org/ Google physical activity 
www.cdc.gov/physicalactivity/ Bing physical activity 
www.choosemyplate.gov/physical-activity/what.html Bing physical activity 
www.cdc.gov/physicalactivity/  Bing physical activity 
www.answers.com/topic/physical-activity Bing physical activity 
www.usatoday.com/ Bing physical activity 
physicalactivity.com/ Bing physical activity 
www.nhlbi.nih.gov/health/health-topics/topics/phys/ Bing physical activity 
www.heart.org/HEARTORG/GettingHealthy/ Bing physical activity 
www.healthypeople.gov/2020/topicsobjectives2020/ Bing physical activity 
en.wikipedia.org/wiki/Physical_exercise Bing physical activity 







www.nia.nih.gov/health/publication/ Bing physical activity 
www.who.int/topics/physical_activity/en/  Bing physical activity 
www.healthypeople.gov/2020/topicsobjectives2020/ Bing physical activity 
www.nlm.nih.gov/medlineplus/ Bing physical activity 
www.nhlbi.nih.gov/health/public/heart/obesity/ Bing physical activity 
www.who.int/dietphysicalactivity/pa/en/index.html  Bing physical activity 
www2.gsu.edu/~wwwfit/physicalactivity.html Bing physical activity 
www.heart.org/HEARTORG/GettingHealthy/ Bing physical activity 
www.livestrong.com/ Bing physical activity 
medical-dictionary.thefreedictionary.com/ Bing physical activity 
www.nutrition.gov/weight-management/ Bing physical activity 
www.hsph.harvard.edu/obesity-prevention-source/ Bing physical activity 
www.nytimes.com/health/guides/ Bing physical activity 
arthritis.about.com/od/exercise/ Bing physical activity 
www.everydayhealth.com/fitness/basics/ Bing physical activity 
www.thecommunityguide.org/ Bing physical activity 
www.thecommunityguide.org/ Bing physical activity 
www.thelancet.com/series/physical-activity Bing physical activity 
fitness.gov/ Bing physical activity 
pediatrics.about.com/od/exerciseandfitness/ Bing physical activity 
www.nemours.org/service/health/growuphealthy/ Bing physical activity 
en.wikipedia.org/wiki/ Bing physical activity 
www.health.ny.gov/prevention/obesity/ Bing physical activity 
www.strokeassociation.org/STROKEORG/ Bing physical activity 
www.physicalactivityplan.org/  Bing physical activity 
school.fueluptoplay60.com/tools/ Bing physical activity 
www.womenshealth.gov/publications/ Bing physical activity 
www.nlm.nih.gov/medlineplus/ Bing physical activity 
www.nia.nih.gov/sites/default/files/ Bing physical activity 
www.ncbi.nlm.nih.gov/pmc/articles/PMC1424733/  Bing physical activity 
http://adam.about.net/encyclopedia/ Bing physical activity 
http://pediatrics.about.com/od/exerciseandfitness/ Bing physical activity 







http://www.womenshealth.gov/publications/ Bing physical activity 
http://www.fitness.gov/be-active/ Bing physical activity 
http://www.thecommunityguide.org/ Bing physical activity 
http://www.nytimes.com/health/guides/ Bing physical activity 
http://www.ehow.com/ Bing physical activity 
http://www.portal.state.pa.us/ Bing physical activity 
http://www.thefreedictionary.com/Physical+activity Bing physical activity 
http://www.webmd.com/healthy-aging/ Bing physical activity 
http://www.hsph.harvard.edu/ Bing physical activity 
http://www.strokeassociation.org/ Bing physical activity 
http://www.strokeassociation.org/STROKEORG/ Bing physical activity 
http://aspe.hhs.gov/health/reports/physicalactivity/ Bing physical activity 
http://www.fitness.gov/participate-in-programs/ Bing physical activity 
http://www.womenshealth.gov/publications/ Bing physical activity 
http://thesaurus.com/browse/physical+activity Bing physical activity 
http://msdh.ms.gov/msdhsite/_static/43,0,270.html Bing physical activity 
http://www.health.ny.gov/prevention/ Bing physical activity 
http://www.teachingwellness.com/ Bing physical activity 
http://www.cancer.gov/cancertopics/factsheet/ Bing physical activity 
http://www.health.state.mn.us/physicalactivity/ Bing physical activity 
http://appliedresearch.cancer.gov/areas/physical/ Bing physical activity 
http://www.wiggleintohealth.com/ Bing physical activity 
http://www.ncbi.nlm.nih.gov/ Bing physical activity 
http://canfit.org/our_work/physical_activity/ Bing physical activity 
www.cdc.gov/physicalactivity/ Yahoo physical activity 
www.choosemyplate.gov/physical-activity/ Yahoo physical activity 
www.cdc.gov/physicalactivity/  Yahoo physical activity 
www.foxnews.com/health/ Yahoo physical activity 
physicalactivity.com/ Yahoo physical activity 
www.answers.com/topic/physical-activity Yahoo physical activity 
www.nhlbi.nih.gov/health/health-topics/topics/phys/ Yahoo physical activity 
www.heart.org/HEARTORG/GettingHealthy/ Yahoo physical activity 







www.usatoday.com/story/news/ Yahoo physical activity 
www.heart.org/HEARTORG/GettingHealthy/ Yahoo physical activity 
www.health.gov/paguidelines/  Yahoo physical activity 
www.healthypeople.gov/2020/ Yahoo physical activity 
www.nia.nih.gov/health/publication/ Yahoo physical activity 
www.who.int/topics/physical_activity/en/  Yahoo physical activity 
www.nlm.nih.gov/medlineplus/ Yahoo physical activity 
medical-dictionary.thefreedictionary.com/ Yahoo physical activity 
www.wilderdom.com/games/PhysicalActivities.html  Yahoo physical activity 
www.nhlbi.nih.gov/health/public/heart/obesity/ Yahoo physical activity 
www2.gsu.edu/~wwwfit/physicalactivity.html Yahoo physical activity 
www.heart.org/HEARTORG/GettingHealthy/ Yahoo physical activity 
www.nutrition.gov/weight-management/ Yahoo physical activity 
www.who.int/dietphysicalactivity/pa/en/index.html  Yahoo physical activity 
www.health.ny.gov/prevention/obesity/ Yahoo physical activity 
www.everydayhealth.com/fitness/basics/ Yahoo physical activity 
en.wikipedia.org/wiki/ Yahoo physical activity 
www.livestrong.com/article/ Yahoo physical activity 
arthritis.about.com/od/exercise/ Yahoo physical activity 
www.thelancet.com/series/physical-activity Yahoo physical activity 
www.healthypeople.gov/2020/topicsobjectives2020/ Yahoo physical activity 
http://www.physicalactivityplan.org/ Yahoo physical activity 
http://www.who.int/dietphysicalactivity/pa/en/ Yahoo physical activity 
http://www.thelancet.com/series/physical-activity Yahoo physical activity 
http://aspe.hhs.gov/health/reports/physicalactivity/ Yahoo physical activity 
http://www.health.ny.gov/prevention/obesity/ Yahoo physical activity 
http://arthritis.about.com/od/exercise/ Yahoo physical activity 
http://adam.about.net/encyclopedia/ Yahoo physical activity 
http://www.nia.nih.gov/health/ Yahoo physical activity 
http://www.fitness.gov/be-active/ Yahoo physical activity 
http://www.cancer.gov/cancertopics/ Yahoo physical activity 
http://www.cancer.gov/cancertopics/ Yahoo physical activity 







http://www.strokeassociation.org/STROKEORG/ Yahoo physical activity 
http://www.naturalnews.com/physical_activity.html Yahoo physical activity 
http://www.thecommunityguide.org/pa/index.html Yahoo physical activity 
http://fitness.gov/ Yahoo physical activity 
http://www.ncbi.nlm.nih.gov/pmc/ Yahoo physical activity 
http://www.nemours.org/service/health/ Yahoo physical activity 
http://www.co.missoula.mt.us/HealthPromo/ Yahoo physical activity 
http://www.nia.nih.gov/sites/default/files/ Yahoo physical activity 
www.webmd.com/fitness-exercise/ Google exercise 
www.webmd.com/fitness-exercise/guide/ Google exercise 
en.wikipedia.org/wiki/Physical_exercise Google exercise 
www.nlm.nih.gov/medlineplus/ Google exercise 
www.bodybuilding.com/exercises/ Google exercise 
www.mayoclinic.org/exercise/art-20048389 Google exercise 
www.heart.org/HEARTORG/GettingHealthy/ Google exercise 
www.acefitness.org/acefit/exercise-library-main/  Google exercise 
www.fitnessmagazine.com/videos/exercises/ Google exercise 
www.exercise.about.com/ Google exercise 
exerciseismedicine.org/ Google exercise 
www.thefreedictionary.com/exercise  Google exercise 
www.exrx.net/ Google exercise 
www.exrx.net/Exercise.html  Google exercise 
www.exrx.net/Lists/Directory.html  Google exercise 
www.nytimes.com/health/guides/specialtopic/ Google exercise 
health.howstuffworks.com/wellness/diet-fitness/ Google exercise 
www.health.harvard.edu/newsweek/ Google exercise 
womenshealth.gov/publications/ Google exercise 
journals.lww.com/acsm-essr/Pages/default.aspx Google exercise 
www.naturalnews.com/exercise.html  Google exercise 
fitness.mercola.com/ Google exercise 
www.arthritis.org/resources/community-programs/ Google exercise 
health.usnews.com/health-news/diet-fitness/ Google exercise 







www.rheumatology.org/Practice/Clinical/Patients/ Google exercise 
www.helpguide.org/life/exercise.htm Google exercise 
www.vocabulary.com/dictionary/exercise Google exercise 
thesaurus.com/browse/exercise Google exercise 
http://en.wiktionary.org/wiki/exercise Google exercise 
http://orthoinfo.aaos.org/topic.cfm?topic=A00418 Google exercise 
http://thesaurus.com/browse/exercise Google exercise 
http://fitness.mercola.com/ Google exercise 
http://www.aspca.org/pet-care/ Google exercise 
http://kidshealth.org/teen/your_body/take_care/ Google exercise 
http://mashable.com/category/exercise/ Google exercise 
http://www.tumblr.com/tagged/exercise Google exercise 
http://www.theguardian.com/lifeandstyle/ Google exercise 
http://www.crossfit.com/cf-info/exercise.html Google exercise 
http://www.spine-health.com/wellness/exercise Google exercise 
http://kidshealth.org/kid/stay_healthy/ Google exercise 
http://xkcd.com/189/ Google exercise 
http://www.heart.org/HEARTORG/GettingHealthy/ Google exercise 
http://www.amazon.com/ Google exercise 
http://www.wikihow.com/Exercise Google exercise 
https://owl.english.purdue.edu/exercises/ Google exercise 
http://www.vocabulary.com/dictionary/exercise Google exercise 
exercise.about.com/ Bing exercise 
www.webmd.com/fitness-exercise/default.htm Bing exercise 
www.mayoclinic.org/exercise/ART-20048389 Bing exercise 
en.wikipedia.org/wiki/Physical_exercise Bing exercise 
www.asseenontv.com/fitness/index.php?v=fitness Bing exercise 
www.webmd.com/fitness-exercise/guide/default.htm Bing exercise 
www.exercise.com/exercises  Bing exercise 
www.bodybuilding.com/exercises/ Bing exercise 
dictionary.reference.com/browse/exercise Bing exercise 
www.nlm.nih.gov/medlineplus/exerciseandphysicalfitness.html  Bing exercise 







www.livestrong.com/fitness/  Bing exercise 
www.answers.com/topic/exercise Bing exercise 
www.mayoclinic.org/exercise/art-20048389 Bing exercise 
health.howstuffworks.com/wellness/ Bing exercise 
www.zumba.com/en-US  Bing exercise 
www.fitnessmagazine.com/workout/  Bing exercise 
www.livestrong.com/exercise/  Bing exercise 
www.asseenontv.com/fitness/index.php?v=fitness Bing exercise 
walking.about.com/ Bing exercise 
www.merriam-webster.com/dictionary/exercise Bing exercise 
www.nia.nih.gov/health/publication/ Bing exercise 
www.thefreedictionary.com/exercise  Bing exercise 
www.medicinenet.com/aerobic_exercise/article.htm Bing exercise 
medical-dictionary.thefreedictionary.com/Exercise Bing exercise 
www.emedicinehealth.com/exercise/article_em.htm  Bing exercise 
teens.webmd.com/benefits-of-exercise Bing exercise 
www.mayoclinic.org/exercise/ Bing exercise 
www.ehow.com/sports/ Bing exercise 
www.everydayhealth.com/weight/exercise.aspx Bing exercise 
www.buzzle.com/articles/exercises/  Bing exercise 
www.amazon.com/ Bing exercise 
familydoctor.org/familydoctor/en/ Bing exercise 
www.acefitness.org/  Bing exercise 
fitness.mercola.com/sites/fitness/exercises.aspx Bing exercise 
www.wikihow.com/Exercise Bing exercise 
www.2ndwindexercise.com/ Bing exercise 
www.collagevideo.com/ Bing exercise 
www.diabetes.org/food-and-fitness/fitness/ Bing exercise 
www.exercise4weightloss.com/ Bing exercise 
http://www.helpguide.org/life/exercise.htm Bing  exercise 
http://walking.about.com/ Bing  exercise 
http://www.workoutz.com/ Bing  exercise 







http://www.arthritis.org/resources/ Bing  exercise 
http://www.2ndwindexercise.com/ Bing  exercise 
http://www.collagevideo.com/ Bing  exercise 
http://www.acefitness.org/ Bing  exercise 
http://www.fitnessblowout.com/ Bing  exercise 
http://www.youtube.com/user/exercise Bing  exercise 
http://www.acefitness.org/acefit/ Bing  exercise 
http://www.proform.com/ Bing  exercise 
http://exercise.answers.com/ Bing  exercise 
http://www.exercise4weightloss.com/ Bing  exercise 
http://stress.about.com/od/programsandpractices/ Bing  exercise 
http://www.diabetes.org/food-and-fitness/fitness/ Bing  exercise 
http://exerciseline.com/ Bing  exercise 
http://en.wiktionary.org/wiki/exercise Bing  exercise 
http://www.nlm.nih.gov/medlineplus/ Bing  exercise 
http://pets.webmd.com/dogs/guide/exercise-dogs Bing  exercise 
http://www.nutristrategy.com/health.htm Bing  exercise 
http://exrx.net/ Bing  exercise 
http://www.shapefit.com/exercise.html Bing  exercise 
http://en.wikipedia.org/wiki/Exercise_addiction Bing  exercise 
http://exercise.lovetoknow.com/Main_Page Bing  exercise 
http://exercise.lifetips.com/ Bing  exercise 
http://simple.wikipedia.org/wiki/Exercise Bing  exercise 
exercise.about.com/ Yahoo exercise 
www.webmd.com/fitness-exercise/default.htm Yahoo exercise 
www.mayoclinic.org/exercise/ART-20048389 Yahoo exercise 
en.wikipedia.org/wiki/Physical_exercise Yahoo exercise 
exercise.about.com/od/abs/ss/abexercises.htm Yahoo exercise 
health.howstuffworks.com/wellness/diet-fitness/ Yahoo exercise 
www.webmd.com/fitness-exercise/guide/default.htm Yahoo exercise 
www.exercise.com/  Yahoo exercise 
www.exercise.com/exercises  Yahoo exercise 







exercise.about.com/od/abs/ss/abexercises.htm Yahoo exercise 
health.howstuffworks.com/wellness/ Yahoo exercise 
www.workoutbox.com/exercises/ Yahoo exercise 
www.nlm.nih.gov/medlineplus/ Yahoo exercise 
www.nia.nih.gov/health/publication/ Yahoo exercise 
www.mayoclinic.org/exercise/art-20048389 Yahoo exercise 
www.answers.com/topic/exercise Yahoo exercise 
www.merriam-webster.com/dictionary/exercise Yahoo exercise 
medical-dictionary.thefreedictionary.com/Exercise Yahoo exercise 
www.emedicinehealth.com/exercise/article_em.htm  Yahoo exercise 
www.mayoclinic.org/exercise/ Yahoo exercise 
www.ehow.com/sports/ Yahoo exercise 
www.thefreedictionary.com/exercise  Yahoo exercise 
fitness.mercola.com/sites/fitness/exercises.aspx Yahoo exercise 
www.everydayhealth.com/weight/exercise.aspx Yahoo exercise 
www.fitnessmagazine.com/workout/  Yahoo exercise 
www.fitnessmagazine.com/videos/ Yahoo exercise 
www.buzzle.com/articles/exercises/  Yahoo exercise 
www.spine-health.com/wellness/exercise Yahoo exercise 
www.amazon.com/ Yahoo exercise 
http://www.fitnessblowout.com/ Yahoo  exercise 
http://health.usnews.com/ Yahoo  exercise 
http://www.amazon.com/ Yahoo  exercise 
http://www.brainpopjr.com/health/ Yahoo  exercise 
http://www.afaa.com/ Yahoo  exercise 
http://www.nordictrack.com/ Yahoo  exercise 
http://kidshealth.org/parent/nutrition_center/ Yahoo  exercise 
http://stress.about.com/od/programsandpractices/ Yahoo  exercise 
http://exercise.lovetoknow.com/Main_Page Yahoo  exercise 
http://www.ebay.com/sch/i.html?_nkw=exercise Yahoo  exercise 
http://www.2ndwindexercise.com/ Yahoo  exercise 
http://www.spine-health.com/wellness/exercise Yahoo  exercise 







http://www.medicinenet.com/aerobic_exercise/ Yahoo  exercise 
http://www.huffingtonpost.com/news/fitness/ Yahoo  exercise 
http://nihseniorhealth.gov/exerciseforolderadults/ Yahoo  exercise 
http://www.acefitness.org/ Yahoo  exercise 
http://www.workoutz.com/ Yahoo  exercise 
http://www.freetrainers.com/ Yahoo  exercise 
http://walking.about.com/ Yahoo  exercise 
www.fitnessmagazine.com/  Google fitness 
www.snapfitness.com/gyms/ Google fitness 
www.internationalsportsclubs.org Google fitness 
www.miraclesfitness.net/ Google fitness 
www.mensfitness.com/ Google fitness 
www.faithlafayette.org/west/athletics_fitness/ Google fitness 
www.yelp.com/biz/snap-fitness-west-lafayette Google fitness 
en.wikipedia.org/wiki/Fitness_(biology) Google fitness 
www.webmd.com/fitness-exercise/ Google fitness 
www.24hourfitness.com/ Google fitness 
www.lafitness.com/ Google fitness 
www.womenshealthmag.com/fitness Google fitness 
www.planetfitness.com/ Google fitness 
www.anytimefitness.com/ Google fitness 
www.shape.com/fitness Google fitness 
www.afaa.com/ Google fitness 
www.acefitness.org/ Google fitness 
www.myfitnesspal.com/ Google fitness 
www.self.com/fitness Google fitness 
www.thefreedictionary.com/fitness  Google fitness 
www.menshealth.com/fitness  Google fitness 
www.menshealth.com/  Google fitness 
www.facebook.com/fitnessmag  Google fitness 
www.reddit.com/r/Fitness Google fitness 
www.amazon.com/Fitness-1-year/dp/B00005N7Q6 Google fitness 







www.bodybuilding.com Google fitness 
www.lifetimefitness.com Google fitness 
www.equinox.com/ Google fitness 
http://www.equinox.com/ Google fitness 
http://www.lifefitness.com/index.html Google fitness 
http://www.diabetes.org/food-and-fitness/fitness/ Google fitness 
https://www.lifetimefitness.com/en.html Google fitness 
http://greatist.com/fitness Google fitness 
http://www.fitnesse.org/ Google fitness 
http://www.cnn.com/2014/02/18/health/ Google fitness 
http://www.menshealth.com/fitness Google fitness 
http://www.fitsugar.com/ Google fitness 
http://mashable.com/category/fitness/ Google fitness 
http://www.dmoz.org/Health/Fitness/ Google fitness 
https://twitter.com/fitness Google fitness 
http://www.sears.com/fitness-sports/b-1020006 Google fitness 
http://dir.yahoo.com/health/fitness/ Google fitness 
http://www.broadwayworld.com/bwwfitness/ Google fitness 
http://primusweb.com/fitnesspartner/ Google fitness 
https://www.presidentschallenge.org/ Google fitness 
http://www.health.com/health/diet-fitness/ Google fitness 
http://www.nlm.nih.gov/medlineplus/ Google fitness 
www.fitnessmagazine.com Bing fitness 
www.fitness.com Bing fitness 
www.mensfitness.com Bing fitness 
brownsburgfitness.com Bing fitness 
www.fitnessonline.com Bing fitness 
www.shape.com/fitness Bing fitness 
www.womenshealthmag.com/fitness Bing fitness 
www.webmd.com › WebMD Home  Bing fitness 
www.womenshealthmag.com/fitness Bing fitness 
www.fitnessmagazine.com/workout  Bing fitness 







www.anytimefitness.com Bing fitness 
www.menshealth.com/fitness  Bing fitness 
www.zumba.com Bing fitness 
www.24hourfitness.com Bing fitness 
fitness.gov/ Bing fitness 
www.everydayhealth.com/fitness/basics.aspx Bing fitness 
en.wikipedia.org/wiki/Fitness_(biology)  Bing fitness 
www.snapfitness.com Bing fitness 
www.lafitness.com/Pages/Default.aspx Bing fitness 
dictionary.reference.com/browse/fitness Bing fitness 
www.fitness.com/home.php  Bing fitness 
www.lifefitness.com Bing fitness 
www.merriam-webster.com/dictionary/fitness Bing fitness 
www.lafitness.com/Pages/findClub.aspx Bing fitness 
www.webmd.com/fitness-exercise/guide/default.htm Bing fitness 
www.planetfitness.com/  Bing fitness 
en.wikipedia.org/wiki/Physical_fitness Bing fitness 
www.diet.com/fitness Bing fitness 
www.thefreedictionary.com/fitness  Bing fitness 
www.pinterest.com/all/health_fitness Bing fitness 
www.sparkpeople.com/resource/fitness.asp  Bing fitness 
www.military.com/military-fitness Bing fitness 
www.myfitnesspal.com Bing fitness 
www.24hourfitness.com/classes/schedules  Bing fitness 
www.clubfitness.us Bing fitness 
http://www.self.com/fitness Bing fitness 
http://tr.fitness.com/ Bing fitness 
http://www.afaa.com/ Bing fitness 
http://greatist.com/fitness Bing fitness 
http://www.fitnessblowout.com/ Bing fitness 
http://www.mensfitness.com/training Bing fitness 
http://fitness.mercola.com/ Bing fitness 







http://www.planetfitness.com/ Bing fitness 
http://www.answers.com/topic/fitness Bing fitness 
http://www.denverpost.com/fitness Bing fitness 
http://www.ehow.com/sports/ Bing fitness 
http://www.myfitnesspal.com/ Bing fitness 
http://www.prevention.com/fitness/ Bing fitness 
http://www.myfitnesspal.com/ Bing fitness 
http://www.prevention.com/fitness/ Bing fitness 
http://www.clubfitness.us/ Bing fitness 
http://www.active.com/fitness/ Bing fitness 
http://www.nlm.nih.gov/medlineplus/ Bing fitness 
http://sportsandfitnessclubs.com/ Bing fitness 
http://www.roguefitness.com/ Bing fitness 
http://www.24hourfitness.com/membership/ Bing fitness 
http://www.gymsource.com/ Bing fitness 
http://www.medicinenet.com/exercise_and_activity/ Bing fitness 
http://www.ballyfitness.com/ Bing fitness 
http://www.xsportfitness.com/ Bing fitness 
http://win.fitnessmagazine.com/ Bing fitness 
www.fitnessmagazine.com  Yahoo fitness 
www.fitness.com Yahoo fitness 
www.mensfitness.com Yahoo fitness 
brownsburgfitness.com Yahoo fitness 
www.shape.com/fitness Yahoo fitness 
www.fitnessonline.com  Yahoo fitness 
www.womenshealthmag.com/fitness Yahoo fitness 
www.webmd.com/fitness-exercise  Yahoo fitness 
www.health.com/health/diet-fitness  Yahoo fitness 
www.menshealth.com/fitness Yahoo fitness 
www.fitnessmagazine.com/workout Yahoo fitness 
www.menshealth.com/fitness Yahoo fitness 
health.yahoo.net/healthyliving/exercise-fitness Yahoo fitness 







www.anytimefitness.com Yahoo fitness 
www.24hourfitness.com Yahoo fitness 
en.wikipedia.org/wiki/Fitness_(biology)  Yahoo fitness 
dictionary.reference.com/browse/fitness Yahoo fitness 
www.webmd.com/fitness-exercise/guide Yahoo fitness 
www.lafitness.com/Pages/Default.aspx  Yahoo fitness 
www.livestrong.com/fitness Yahoo fitness 
www.anytimefitness.com  Yahoo fitness 
www.merriam-webster.com/dictionary/fitness  Yahoo fitness 
www.huffingtonpost.com/news/fitness   Yahoo fitness 
www.thatsfit.com/category/fitness  Yahoo fitness 
www.zumba.com Yahoo fitness 
thesaurus.com/browse/fitness Yahoo fitness 
www.fitness.com/home.php  Yahoo fitness 
fitness.meetup.com Yahoo fitness 
www.sparkpeople.com/resource/fitness.asp  Yahoo fitness 
http://www.afaa.com/ Yahoo  fitness 
http://www.lafitness.com/Pages/Default.aspx Yahoo  fitness 
http://www.military.com/military-fitness/ Yahoo  fitness 
http://www.diet.com/fitness/ Yahoo  fitness 
http://www.anytimefitness.com/ Yahoo  fitness 
http://www.pinterest.com/all/health_fitness/ Yahoo  fitness 
https://www.lafitness.com/Pages/findClub.aspx Yahoo  fitness 
http://www.active.com/fitness/ Yahoo  fitness 
http://www.answers.com/topic/fitness Yahoo  fitness 
http://www.fitnessblowout.com/ Yahoo  fitness 
http://www.fitnessblender.com/ Yahoo  fitness 
http://www.prevention.com/fitness/ Yahoo  fitness 
http://greatist.com/fitness Yahoo  fitness 
http://www.nlm.nih.gov/medlineplus/ Yahoo  fitness 
http://www.ehow.com/sports/ Yahoo  fitness 
http://www.mensfitness.com/training Yahoo  fitness 







http://www.muscleandfitness.com/ Yahoo  fitness 
http://www.medicinenet.com/exercise_and_activity/ Yahoo  fitness 
http://www.myfitnesspal.com/ Yahoo  fitness 
 
 
